Summary. A study has been made of the effects of potassium, magnesium, calcium and phosphate ions and their possible inter-relationships on the metabolism of bull, dog, rabbit and fowl spermatozoa. Respiration and fructolysis were measured and isotopically labelled fructose used to assess the contribution offructose oxidation to total oxygen uptake.
INTRODUCTION
Potassium and phosphate ions have been shown to influence the metabolic activity of some mammalian spermatozoa. (Lardy & Phillips, 1943; White, 1953a; Salisbury & Lodge, 1962) . In recent experiments (Wallace & Wales, 1964) , the importance of possible inter-relationships of potassium, magnesium, calcium and phosphate ions on ram spermatozoa were examined. The results of similar studies on the spermatozoa of the bull, dog, rabbit and fowl are presented in this paper. 362 R. G. Wales andj. C. Wallace by abdominal massage (Burrows & Quinn, 1939) . Only samples of good initial motility were used and care was taken to avoid sudden temperature changes during collection. The details of diluents used and the preparation of washed spermatozoal suspensions have been described previously (Wallace & Wales, 1964) .
Uniformly labelled fructose (d-U-14C fructose from the Radiochemical Centre, Amersham, Bucks.) was added to the diluents to give a final concentra¬ tion of 6 mM and a specific activity of 5·6 pmc/pmole in the incubation medium. For the incubation of spermatozoa, one volume of semen or washed spermatozoal suspension was added to two volumes of each diluent to give a concentration of 3 to 5 X 108 cells/ml for bull spermatozoa, 1 to 2 X 108 cells/ml for dog and rabbit spermatozoa and 6 to 10 108 cells/ml for the fowl. The spermatozoa were incubated in Warburg flasks containing carbon dioxidefree 20% w/v KOH in the centre well. The techniques described by Wallace & Wales (1964) were used for the estimation of oxygen utilization, assay of radioactivity, by precipitation as Ba14 CO2, and the preparation of protein-free extracts of the incubated suspensions.
Fructose was determined by the method of Mann (1948) as modified by White (1959) and lactate by an enzymatic method as outlined by Barker & Britton (1957) . Glucose in fowl and rabbit semen was estimated by the glucose oxidase method of Huggett & Nixon (1957) 
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Of the ions studied, potassium had by far the greatest effect on the oxidative metabolism of dog spermatozoa, stimulating both fructose oxidation and other oxygen uptake, especially after washing {see Text- fig. 1 ). The stimulation of fructose oxidation by this cation was enhanced by the presence of magnesium. Phosphate stimulated both fructose oxidation and other oxygen uptake of unwashed spermatozoa, but the latter effect was only found in the absence of potassium. This interaction of potassium and phosphate was reflected, in turn, in the total oxygen uptake {see Text- fig. 2 ).
Rabbit
The fructose oxidation of rabbit spermatozoa was stimulated by the addition of potassium ions; there were no other significant effects. (Table 5) (15 mM (Salisbury & Lodge, 1962) . Magnesium (1-2 mM) has been found beneficial to the respiration of bull spermatozoa (Lardy & Phillips, 1943) , but in the present studies 5 mM significantly depressed the respiration of both bull and fowl spermatozoa. However, it had no significant effect on fructolysis. Reports on the effects of calcium ions on spermatozoa are conflicting {see Salis¬ bury & Lodge, 1962) , and in these studies 1 mM did not significantly influence metabolism.
In these studies there were fewer interactions between the ions than might have been anticipated from results obtained with other tissues {see Ussing, 1960 (Blackshaw, 1953; Wales & White, 1958; Davis, Bratton & Foote, 1963) , neither is considered to be entirely inert with respect to cellular function. This conclusion is supported by the results in Table 4 , in which some differences between the buffers were noted both with washed and unwashed bull spermatozoa.
